and inhaled corticosteroids. Mr. S is encouraged to stop smoking.
Review of PEFR data demonstrates lower values during workdays and higher values on weekends. During a 1 week vacation, PEFRs were normal throughout the week. The nurse practitioner educates Mr. S about occupational asthma and discusses the importance of avoiding the suspected causal agent-the laboratory animals. Mr. S improves after transfer to another division of the company, but continues to require daily asthma medications.
This article is a review of occupational asthma. It provides specific suggestions for nurses and nurse practitioners in the occupational health setting to diagnose and treat occupational asthma. The reader is encouraged to review "Asthma-Part I," which appeared in the August issue (Vol. 51, No. 8) of the AAOHN Journal (Corbridge, 2003) , and addressed the diagnosis and management of asthma in general.
OVERVIEW AND CLINICAL FEATURES
Occupational asthma is the most common workplace related lung disease (Balkissoon, 1999; Draper, 2002) . It is characterized by variable airflow obstruction and airway hyper-responsiveness caused by a specific agent in the workplace. More than 300 agents have been implicated (Draper, 2002) . In clients with pre-existing asthma, workplace conditions can worsen symptoms, but occupational asthma usually refers to asthma that is induced by a workplace agent (Tarlo, 2003) .
Occupational exposures are responsible for 2% to 15% of cases of adult onset asthma (Wild, 2003) .
Genetic predisposition and exposure to a causal agent are the two most important determinants of disease development (Draper, 2002) . A correlation exists between the degree of exposure and risk of developing occupational asthma (Draper, 2002) . Atopy and smoking are additional risk factors (Balkissoon, 1999; Chan-Yeung, 2002; Draper, 2002) . Occupations at high risk for development of occupational asthma are listed in Table 1 .
The two types of occupational asthma include asthma which occurs after weeks to years of sensitization to a causal agent, and asthma which starts abruptly after high concentration irritant exposure (also termed reactive airways dysfunction syndrome or RADS). The first type is more common and occurs from exposure to high or low molecular weight agents (Tarlo, 2003) . High molecular weight agents are proteins derived from plants and animals. Low molecular weight agents include organic, inorganic, and synthetic chemicals (see Table 2 ). Itching, burning, and watery eyes; nasal congestion; and sneezing often precede chest tightness, wheeze, shortness of breath, and cough (Chan-Yeung, 2002; Draper, 2002) . When these symptoms occur, they tend to worsen shortly after the individual re-enters the workplace.
Occasionally, deterioration occurs hours after re-exposure and rarely not until the client returns home (Balkissoon, 1999) . Symptoms increase in severity with repeated exposure and typically improve away from the workplace, especially on weekends or during vacation. However, long term exposures can lead to symptoms that persist despite absence from work (Balkissoon, 1999) . An employee with RADS usually has a history of a single exposure to a high concentration of an irritating agent-most often ammonia or chlorine. Immediate upper airway symptoms may occur (e.g., swollen eyes, runny nose, sore throat) and asthma may develop within hours (Draper, 2002) .
DIAGNOSIS AND TREATMENT
Occupational asthma should be considered in workers with new onset asthma. A thorough history of current and past jobs is required, paying particular attention to jobs that coincide with or precede the onset of symptoms. Recognizing that an individual Clinical Rounds: NP link is employed in a high risk industry and identifying at risk agents by review of material safety data sheets (MSDS) can further clinical suspicion. Identifying symptoms that worsen at work and improve on weekends or during vacation is compelling, but the absence of a work related pattern does not completely rule out occupational asthma (Balkissoon, 1999) .
Monitoring PEFRs can support the diagnosis of occupational asthma. Peak flows should be recorded at work and home for approximately 4 weeks, along with a diary of work hours and activity, symptoms, and medication use (Balkissoon, 1999; Draper, 2002) . Individuals should record PEFRs at least 4 times daily, including measurements before, during, and after work (Balkissoon, 1999; Draper, 2002; Tarlo, 2003) . A consistent fall in PEFR at work (or on arrival at home in clients with delayed symptoms) in combination with an appropriate history suggests occupational asthma.
The causal agent may be deduced from occupational setting or the MSDS (Balkissoon, 1999; Tarlo, 2003) . Often, it is not clearly identified. Rarely, skin prick testing or inhalation challenge to the suspected agent is performed in a controlled environment (Draper, 2002) .
Early removal of exposure to the causal agent is crucial to successful resolution of occupational asthma (Balkissoon, 1999; Chan-Yeung, 2002; Draper, 2002; Tarlo, 2003) . Adapting the workplace environment to improve ventilation and using per- 
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sonal respirators are less reliable and less desirable options, but may be required when changing jobs is not an option. Immunotherapy is rarely considered in cases caused by allergy to animal dander (Balkissoon, 1999) . Pharmacologic treatment of occupational asthma and non-occupational asthma is the same (Corbridge, 2003) . Inhaled corticosteroids and bronchodilators are the mainstays of pharmacologic therapy. Nasal corticosteroids and oral antihistamines treat rhinitis. Some individuals are able to discontinue medications after removal of the causal agent. However, more than 60% of individuals are left with permanent impairment (Balkissoon, 1999) . Recovery can take as Jong as 2 years (Balkissoon, 1999) .
ROLE OF THE NURSE AND THE NURSE PRACTITIONER IN THE OCCUPATIONAL HEALTH SETIING
Occupational exposure is an important cause of adult onset asthma, mandating nurse and nurse practitioner familiarity with high risk professions and causal agents. They must recognize and document worsening symptoms at work, knowing that the classic at work and away from work pattern is not always present. The many socioeconomic consequences of occupational asthma related to job changes or disability, and the potential for slow and incomplete recovery, also requires the nurse to play a pivotal role in counseling, education, PEFR monitoring, and proper use of medications.
